Liver cell plasma membrane lipids and the origin of biliary phospholipid.
The liver cell plasma membranes of fed male Wistar rats were separated into a fraction rich in bile canaliculi and the remainder of the plasma membrane. Electron-microscopically, the bile canalicular fraction consisted almost exclusively of intact bile canaliculi with thier contiguous membranes. The remaining plasma membrane fraction consisted primarily of vesicles and sheets of membranes essentially free from the bile canaliculi. The bile canalicular membrane fraction contained relatively more total lipid, cholesterol, and phospholipid, and relatively less protein. Although the phospholipid composition of the two fractions was the same, the specific activity of the bile canalicular membrane phosholipids, up to 12 h following in vivo administration of [2-3H]glycerol, was always significantly greater than that of the remaining plasma membranes, and showed a biphasic response not found in the latter. The specific activity of the phosphatidylcholine, phosphatidylethanolamine and lysophosphatidylcholine of the bile canalicular membranes rose to a peak within 40 min after administration of the label, fell sharply and then rose to a second peak after 120 min. The specific activity of the sphingomyelin and phosphatidylserine plus phosphatidylinositol of the bile canalicular membranes and of all the phospholipids of the remaining plasma membranes diphasic pattern but increased steadily to reach a maximum at 120 min. The specific activity of biliary phosphatidylcholine followed a pattern identical to that of the phosphatidylcholine, phosphatidylethanolamine and lysophosphatidylcholine of the bile canalicular membrane fraction. These results show that the average rate of turnover of phospholipid in the bile canalicular membranes is considerably greater than that in the remaining plasma membrane and other cell membrane fractions; they indicate that the phospholipid of the bile canalicular membranes exists in two or more pools, turning over a different rates; and they support the concept that biliary phospholipid is derived from the bile canalicular membrane. The results also suggest that bile canalicular phospholipid may be derived from two different sources, in contrast to the remainong plasma membrane.